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(54) INK JET RECORDING HEAD CHIP. ITS MANUFACTURING METHOD AND RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a head substrate, in which the surface 
layer of an orifice plate is subjected to water repellent 
processing in order to eliminate or significantly reduce 
head cleaning and nozzle arrays being formed on the 
orifice plate are arranged two-dimensionally with high 
density, effectively using a thin film process while 
decreasing the number of process steps. 
SOLUTION: In the method for manufacturing an ink jet 
recording head chip comprising a plurality of heaters, a 
plurality of ejection ports, and a plurality of individual ink 
channels, a barrier wall is provided on a substrate on 
which the heaters are formed, a plate for forming the 
ejection ports is bonded onto the barrier wall, a thin 
metal film is formed on the surface of the bonded plate, 
a hole is made at a part of the thin metal film 
corresponding to the part of the plate for forming the 
ejection port by photoetching, and dry etching is 
performed using the photoetched thin metal film as a 
mask in order to bore the ejection port in the plate. 
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[0 0 4 2] CO'\7Kif) s A4 7W7-ffl7'fy'N7 
K<O*£0H*0J*H3, 0 7, El 8, H9{c^fo * 
fc\ H3t4B7£jirf D-D* »rffiBT*fc!h lltS 
t^StvmcD'W KStt (1 , 8, 1 1 ) , 4fe 

Win-, v-tfy^ ->7>, 7v HfciO'vy 
F^'yXCK 8, 1 1) iLT7U-A 1 7±lcX-f 

[0 0 4 3] H3lcfeW'*'\y H^-VT* (K 8, 1 
1) ©"Htt#]6. 8mmT*$t), iKD'ftdfil. 6 mm 

HUTMficoyXMij (B7#s tfEBsntvs. so 
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*fe©-r>^t47u-Ai 7tig^F,nfc-f'>^^s&^ 

-YXl 9GM':/*fltt&ft 1 8^atT7L^-^l 7tJ© 

-o^jgi 6tc«te*n, co^y^ii 6 tmiLx 
BfoznT^zs iiii n^y^mx 4^4, cm 

7X1 5*jffiLT^I&*nS. COii$S>tl 5ttl 0 0- 
3 0 OflKOfy^Rtm/X^EWUT 1 fflOfteTJ&S 

[0 0 4 4] *3|JK§0IJT*& 4 0 0 dpi ©4fi7;l/£5 
-ffly^^'yKCWiW #feXS42~3fe©V 

[0 0 4 5] gmCTjVf A 4 7W7-7'fy'N7 F£ 
;j-'J7^X7°U-M Hllfr5Ilfcfl«B*B7fc:, C 
©<MffiB£B8{£. B7©E-E' »rffi©tfc*;E£B9 
ic^fc |gl7fc^-rj:9tc N A47;V*7-7'fy'\7 

F© 4 mcMS^>^ottH7X?m 1 2 4 0 0 d p i 

iSS^SWifi-rSfcii), l/2+M'X©7^>"N-y F 
7^-yX (K 8, 1 1) *f|s»>» ifffcfcft5ftfc2?-y 
7*Z1P&ffi?&%&t>*tTim(07U-Ll 7±\c?4 
#>7V >XLTffi*3iTSo fcffliJC'vy F%«Irf 5 
*SifciI^8«* S illl ©£4SgPfr5-r-X* + u 
7 2 0lcJ;oT7U-A 1 7©*9JfcH££*lT^5:3 
***2 ltctgM^nSc l?;t:&j|2 2f4X-X*-vD 

7 2 ocoa^tcfuffl^tiSo s i mm i ©tunas-pEtt 

kf-z'+lr 'J 7 2 0 fctf-JStfVx-f i/^ntv* 

[0 0 4 6] CO&^tSf^fKB, fcSf»t 

^ F-y h{uB©E?'J^a-rc i:^< , 2ffl©'\«> F^-y 
#5P#g<DfffFaiII (#M¥0 5-318272^) K 

x^ 7 2 o <t o t^m Lft^ntf* e» fti->*js» 
mm&<D*mt 5-6 ^-y f^ v x« 

ffiT-^+ > y#>7* > x l ^ttntf* a i 

ttW 4 */mmT?$ 0 . WmMmmt LTfiS^* 
te^-y Ff4, «fM¥0 6-2 9 7 7 1 4^JC^*n5 
f 5 ^HUBS 59-138472 ^^iSlgWNy K« 

jfi ^ ^mo toiisnat^ bi^«!b«©ii«»«ij(o 
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1 3 8 4 7 2W^m<D 1 ^ffifr&ttSSfta) #2-8 

a -< > * a ss b m - a « » c ^ e> n t ^ § f > * « *: - 
Ti? o . la' t. en t>±x*^v>tc.w>tf 

0. 2mm*lJ^l,>9ffijl(/HC'h£^fc<DT*£5i:^-5 
[0 0 4 7] c<DJ:^;:LTffiH / FLfc7-r>'vv K3 l 

01 OKSVS-o 01 O03¥«BfcO^Ttt*$8W#0l$tlF 
tBM, 06-2977 1 4^, 0 6-6 5 10 

o o 5^. #ifo6-i 0014 3*t, nmw-06- 
13719 fm\c&mLrc<DT°'&mtzti\ -fv t— f 
jyytjmBtmmkKXvT. mm. l 
Tti&^©^i/^p D pao7;b*7-enBij^2 o~3 o p 

pmfci^gSSai (ft*a«f©8M OOfg) T*RlWJ?aft 
r -5 C £ tfnJIi t ft o fcCOX'h §o 
[0 0 4 8] WT, HI 0tC^T«fi)c©7 P U>'^Ca^ 
0^ttT*Lfe7^^N'V F*WtU EP^fffflLfc 

*fttt, fc-*'\oaAx*;l'4 i afia« { 2. 5W/5 0 20 
/imDx l p S-efctK *aW#©»fflFtflJK» IWPO 
5-2 7 2 4 5 l^iE«©&5¥«i«IB*f'JfflLTV 

5o sfc ^mmsxfozo. 2 m stDBtp^MT'ds^ 

W£T«?iJ<D/X/l/£|a]L< 0. 2/tS 

Sgilj£#3/^£JIfflLT:te^ *\I0. 34mst-l7 
-f (3 3 4 0 F-y Fx 4fi) OEP^^TfS. d 

(Dmm^m. *%.wm<oms\m, *#ip.¥0 5-2 3 
1 9 1 z mm^^y^mmmmw^foLxw 

fWPO 6-4 9 2 0 2^B$£>^nXF-^£>&(^'N 
■y K*»£»"e*»>, a D a DKEP?«BJtgft75ffiTfe§o 
fE£S*£M3M«g«: 17-fy/O. 7ms (-Y > 
^tttbaOSLJSIKStifl. 5 KHz) £LT*>9, A 
4ffl»T«l 5 p pm©9lWJ2fiKlffllLTl^o 
[0 0 4 9] MfEffflLfc4 0 0 d p i (DA 4 7;l/#7 
-7-T>"\7FB, S 1 SftcDJ?^^4 0 0 |im, (1 
10) S iSt£<Dl§£€M':x£?ll 4©*S*1 OOfi 
m. HSftl 5 Ofi* 3 0 0 (im, 6 0 0 /i mi 

L, ^-fnt»*tt2 0 0 /jm&£Lfc 0 (100) X 40 
B 4 * 0 F F S i S«©*&»4, >f > *}Jt 1 4 ©WPffi 

^zooijm, ateft<orapii*6 oofinu *$£i 

000|imi:L v -O^rgl 4^31IS7X1 SOfSKWfc 

wsa* (iio) s i mfonms tisummtLTj 
ytm&tLxcDVamw.iiiZzzz.TimLrc,, 

7U-AflK>*»l 6<Dfitt5 0 0 |im, ^^B2 0 
00/imtL <<yfm&ftl 8«2 5 0 0(imd»>L 

[0 0 5 0] C©Kffi»tf©±fl!£fcJ:, #8WK:43tt3 
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y^ottammLmm^mi. 5KHzti^o 
±taa$S7v©e , >fit ( 1 ffloimsft-eax-T?**** 

flsoai^T-^/^-T-t s y 2 0 0 fia, 300 
fi4k 4ooi, tftz&oicm&Kz&mic&v. w-? 

fi-f^ZS*, 5 0%, 1 0 0%tLX£U¥Z 
[0 0 51] 
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[0 0 5 2] £<Dm%k£&tA,ZmV&m* (10 0) 
S 1 WfcJD^V F©«£fcffTlf**. C£DS 

It, 3 0 0 7X/UC*1LT 1 ffltDfiJ'&T'S^^iSltn 

ntf t § is < -ma* 2 0 0 ~ 2 5 0 / xjv 

[0 0 5 3] -7i, 0 5tC^f 1 6 0 0 dpi £D-^>y F 

x±Mtn\^-(y^m \ Atmn-Ri 5tLtc®^ s 

X;M2£ 2 0 nm<t>\c LTitffl'IO/ X^fiyijffifll* 8 0 
0dpi ^LTftftf Lrc^C5, ^^tta^Mtfin] 
LI. 5 K II z (A 4 ffl&X*m 4 p p m^fllWESif) T 

0 0 d p i 'vy Ft 1 6 0 0 d p i 'vy KT?|B)Lft© 
T\ lWSlttfxJ;% ffc> i!(D160 0 dp 

1 ^-y F^fiWlMEP^^^fc^^oen^faM^ffffliL 
fci:c5, {fiJc,£0 P D DS^t;tigi6P.nft^o/c„ c©c 

ffl^fcett, uMm^vnmmiWzm^xmmz 

o T t EPSiJrlS A^fb LS^yHt^otl/^ 

16 0 0 dpi t^9l^lT'gI17X;^^7 F 
Oiy3ilcoi>Tt, 7* h F^'Txy^y^^ty*^ 

[0 0 5 4] ftfc\ l©7^^7 K* 1 . 5KHzf 
EP^-T'SHStiHHtf fcl^tf , C?iJx.{±" 5 K H z -pSaBP^ 
tS^ftB, 71/-i»'\04'^fi8SPl 8 (19)© 
2fiig]g, 1 0 K H z T*ti3ffliggfCti^-r7t*W 
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[0055] mmmzi -Y>*i±ttijsKatfB<&3 
t , i ffloae^tT?* ^--etsy x;i/©»^>4 < a 

'vy KT**tf, /X;W5 l 2 x 4?iJ<Dv"J 7;l/3. 
^-Tr^-r^flyvy KfcftO, ^>*ttttWIifi3fr& 1 o 
KHzt LTB¥*#fc«*©fl] : ?fifl*fHiLfco flu 
fEUSSffil 1 #2ffl©'W F^-yXS: 1 »7l/-A±t 
US L £©£** U C ©UMiJ©^ -y F B 1 fl©^ -v F 
f'V^ 1 i@cD7U-A±lCj|^LTfci3. ^fjtfij©/ 10 
X/l/fr5©ttfcH£0. 2/iSfc*ICj|UfefTl\ 5I#8N? 

I 0 2 /j SI? 5 1 2/X;F©Rtttitfrc7"3~ ; 5o <r©"Vy 

Ftco^Tt i f@©a^ 1 5T**A-7t-5yx;i/a 

§ 1 001, 1 5 0(1, 2 0 0fflfcft3J:5K:*iart* 
Stt, Hi;<01?'ra— f -<£2 5%, 50%, 100 

[0 0 5 6] 20 
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[0 0 5 7] 'WK*-y7©iBEL Mmcffl&uT4nc 
43 § <- 46 \z It , f - -y XcDtff 0 ft If 

MT*^TB46ft^. C©fc*6(ai, ^•yXfCigtf 30 

TUOWXHfh'). Ctt*g£LTjSlg7t©EHS©a 
<J>*<«&3. LfrU S i S«<D&fifaT#if£tfc 

[0058] b&kot 3] n i m mmmt a i mcomw 

ttmcbtmn.&VimtfXZ < , 7-f>"vy F©J:?& 40 
aWI©***^* K*«#r*#&, Bp-5ftiBttMWtt 
©IB»g#fi<ft3»&li:tt, E»fiia***<La^ 

[0059] l^u mmzmvrm&iarjw*?* 
[0060] i. ^<7*siLit)N imzfcf&tzm 
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©KCfWBflHfi©^ «8i*3l*ie«:UB<ftS. 
[00 6 1] 2. X/<-y*ffit?JSV^JS*«lS^5ti:afi 

[0062] 3. imi6&e>wt'<*-y*&i6**x 

Fx -y a©«Jiot J; Z'W->M®&oi&,T ty*b 

[0 0 6 3] Ctt£©Hffij£*»»*3fcfc©£<*W4 

hm^j-xt^i-o ftfe\ ccT-aN i mmmwzm 

T*&£>©T'«B&f 5„ 

[0 0 6 4] ytf, ill 1© (a) I}§T'SVf&Jl |im 
J?£© S i 0 2 jWBfiJcSftTVS S i Sffi 1 
(b) Ig-pC r- S i - S i 0£&}fJiiS£itf*3, N 
I a 4*5* C 

n£©SJi©/? Zit&ti 0. 1 (im, 0. ljimt** 
3 0 JS£0. l(imON i»Jfi©EEfli£/ l Jt»ftfflW£«: 

[0 0 6 5] m^T (c) IgTfi±fe2/llI±tC7* 

b is?* h 3 o*a*u mxmmk, w^ns^t 

#tt^©g|5^t^btfc7* F U^X h 3 0*<SS<t 
5K-T5o C©H#©7*Fl/^XF3 0©j»!Ui#Ig 

3f<*4 b^^-r§fc4?)7*FU> J Xh3 0tt5/im© 

^•y+IIffll/v ! XhCiPMERP-AR9 0 0*ffl^ 
ft, %fc7* F US'* h©ttb0tefl*tfBaflalUH7 
*T7^SR-3 0 0 0©J:9ft F^-r7f 

ft^ 0 

[00 6 6] ^•y^©M^li:LTS«§5%tM 
*tfK10»Paab» N i i»da»i*4 a©Iffi§7^ Fx 
■y > 9* %> o 'v-i Fx>yf-y ?m,i.iW&'tt o „ 

[00 6 7] (d) XST-tt, 7* FU5?XF30©» 
(Wi*SI5) (C^-y^tCctON i»)i3i^4 b^Jf^ 
$f 5„ *^MiJ©^< >y 3 tc^fA 

7 7 5 yM-v J !r)l>*:£Wt.T% * >y W&ffl^fco 

[0 0 6 8] 
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[0 0 6 9] *'y*mmt,Z4ft?$T\ IS2)imONi 

iwtscfctf-psft. ft*, *-y*«fc trass 

[0 0 7 0] (e) I*rC'7* hk^h30* 

*J(tt*. COi-ptbrj&SL-fcN iffl&${*4 b ti 
*M*ffl5<0« 4 0 ft mT'BH^PBti 2 2 ft mT$5„ 

[0 0 7 1]«I,'T, (f) IlT'liNiOX7f^ 

SB& BSIfiS^jKK 1 »H»»TO. 1 10 

*fc«tSN J»«iM*4 b©gffijf»0. Ifim^rX-y 

Stt * -y *Ifir 4 D fc N i 4bOX7 ->*^cD 

/< y ^ t y '£ ^ o fc^Rlfcx >y f- > ?\z j: y {fit" S I 

er-fcfc*. 

[0 0 7 2] (g) lig-etS, 7* M^Xhfc^fpL 
C r - S i - S i 0^»»iattf*©/^-^*Xy^ 
>?lC£9Bl$.t%o xyf-ypm E « 5 % 7vM*m 
l^fco ftfc\ ±E*JI«h:fflV^C r-Si-SiO^ 20 
AWmttWcftAT. T a - S i - S i 0£&»fl|fi 

tt* (3) ©I@tcA£o ftfc\ ±ffifS«S0!lti\ <ISiJ» 
[0 0 7 3] [HfflilW4] WT, ®ffi£ffil\ *U7f 

T*2%mft%mmmzmm?%, 30 

[0 0 7 4] m 1 2 (a) tt, ^SStfiJ 1 fcjSLfc'vy F 
•y K©*y7>fX7V-M Hi, 01 3id7Kt<fc? 

£, £<D$l!ili4 1 <O±{Cf¥£0. 0 5—lfimOS* 
©f¥S<0£II5WS4 2 C(D#S»^4 2©Sffltd^ 
HlC#lfUrv§f?$0. 0 1 ~ 5 /i mO^OH»©l5 

ftfiii7ft£«Bi 2 (b) , atf^tc^-riio-e^So 40 

[0 0 7 5] 1 E^Lfc (5) 

C<D±E0. 1 ft mdJON i iSH 4 2 £iS38X^-y 

-y^y^CctoTN i»^T*fe5^S»^4 2t^>7 

fcifjBT'^XTfcfcs Kv-rxy^^^ic^oT^'j-r 

5K7^;l/A4 UCgEtC-r > ^Rt(±!7 1 2£& 
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W («pBB¥05-318272 ^) fcKKLfcJ: H7tS 
■f^>"vy K*ffl#:£TS±T?*njKftf&/BatGi:ft 

£S«lli4 2*«fco£*«fc-rSi&o£8;£«fcorS 
(4M-&i6of tLX'&tSUDKfkT'ib*). 7-y«]g^7 

fcfcnfllB «t* 4 6#7^(1991)P477, 

AS) t?nt^«, 

[00 7 6] C C T-©Kf^ff.fflST*tt, 7 -y Htftfli ( P T 

f e) tmm<om 110° o»«ft*w-rffi^N i &o 

tSIt $5140' ©g»ft^T7 7ity-77 7-Y 
h£©*g£N ii&o£*II*««LTff«lliLfc. 

tttB-r^^a^yx/i/HoMtt^^n-r, 
u 7 >r xe^o^s t * u -x > y«q^B t n*. 

[0 0 7 7] 012 (b) ©IgjCfcl^T, 

SBJtgtt^feoTt, ^cDgji*^-&N l«6ot«ffiiT* 

[0 0 7 83 46, «HilS4 i ±fc»/irf S&SiiJ!4 
2<D/¥$fi0. 0 5fim~l ftmigJSfetltfliSi&ot'l 

i o otfyyxFP-ivgjg (o. o 1 |im) ©tot 

HMSnT^S. cntt«7ktt©feS7«vJR<t^«OW 
«ffif**»6*Sa6ot»T\ 7'yaB{t^fti:&«**« 

<ofe©jy* u 7 f 77^- h o^fflsc^fcsffl-r s c 

t^Tt, #&KJ:oTtt«J!«W , l 80° fcl/^, 7j< 

fc, 7 >y iRwmntt? *^»s*fc7 7iinisa 

1 7 0° *jB^.SjB»*tt*ll*JK<«tSCi:tnIfi| 
[0 0 7 9] 

[0080] (i) igiufflLs i oisiifiif fcjgiasn* 
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s i o 2 m*fmrnm<o%\ffl§£LT*mT>%%t?k 
[0081] (2) -fy^mtw^-R-hmn^mm- 

[0 0 8 2] (3) ^l^^XXb-FOqtfctiP^X 
U- F 7 * F X ^ y X£ i o TffMT 3 £ t 

FfctaioJfgt&3o 10 
[00 8 3] (4) *V7-<X-7U-y<D7t hX'yf 
>?"£&SttF5^xy^yX£1-i>c££=fcoT, P3 

WJB^oqt m □ £ -r s <: £ t > sstiot en^M 

¥06-2 1 0 6 0^, #if 0 6- 1 5 6 9 4 9f# 
M) o Sfc, 3-10° M£4$#fcRiTOK©ttdiP£ 
"T^il ttBJtgT\ Cft&^fy'vy FOi^&gR'x 

05-318272 „ 20 

[00 8 4] (5) m^y>mtcnicY^T®i}t> 

•7 x/ NOfJtl fc <£ 3 £S{gT£|5/f <*o 
( 6 ) i'J7^ X/l/- F cDgffi/lcD*{iHS7KffiiIA^- 

[00 8 5] (7) S i 7XM±£?fJiXn-feXC>*£ 
ffl^TS/j-gSU 0?7/X;l/£HSLTliirf3Ci:7b' ! 
T*t3<DT\ *$«lll«!&K©'vy K*S*t*l«T- 
t3 c 30 

[00 8 6] (8) $*&ffi©Xl>y^cTO*T&o 
*:«*cDftiiJM£#l^ ('Vy KSSl<DSi)S8), Sg»/Vl/Xrf7 

fo-hss^ijo i yxMij#£M0-e&3o 

[02] (a), (b) (c) ii, HUCTjcf 

-r>^«*tieii^\-y Fcoi /xvi/^cda-a' , b- 40 

B' . C-C WfffiHT**. 
[03] *mHCHZA 4 7M7-ffl7^>A7 F 

[0 4] (a) fcitf (b) {i, 

zmttjytmmm^y mwmt&vffiBtvto 

[05] *^t^>^«*tfB^'\-y K^-y^coiiia 
/jfcreaBfiartiS'vy X£<I;i7c, 1 6 0 0 d p 
i 7;l/A-7-^-y KO-HliO 1 &ft<D/X)Wl*7Fi 50 
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[06] *f|BflcD^>£«IMKvy Kf-yyoHJl 

s\v KOflfiOHSISW© l /Xrt/£J#0«ffi0T?&3o 
[07] *%^0-ry^Pt?mfBii5'N-y Ff-yX©iiii 

75i£'TM?n5'vy F^-yXfcmfcA 4 7;l/*7- 

7-T>"\ y FcDIEtfii0t ; .S§o 
[08] 0 7tC^"TA 4 7M7-7^yN7 F©iJ 

ffi0T?&£ o 

[09] 07 ICth^A 4 7;W7-7-l'y'\'y FOE 
— E ' fi;*BfiE0T-&3 o 

[010] *%W<D4 y 5 "HftfaaS'N y F ?- >y Xoiy 
JS^BsT-KjiSnS'v.y F^yX£«;i7c'vy FcOEP^ 
i¥ffl£ffl</^c^il7/l/£5-XU y^OHBt'feSc 

[011] (a) ~ (g) tt, *»WO>ry*i!tt*E 

[012] ( a ) *«WO>f y^Wrtat^v F^-y 
^©«BEWi6K:*tt*«JiISO-iaSfflt, (b) 

a, (a) ic&if&tvyjx-fis-hi&miMvmm 
[013] *wn<D'(y?mmm^vY3-vv°<Dm 

[£WI&B3] 
1 

2 JKftfflLS IfWzra« 

3 5fJS?t»«i* 

4 IHSyffllRgtt 

5 (77>K) 

6 X;l/-*-;l/SMffi 

7 Cliffl£tt*tt (*fflu r-** tuv ^ffi) 

8 phis 

i o «ii-r>^iiss 

1 1 ^U7fXXl^-F 

i 2 -f y^tttti/XJi/ft 
1 3 itu-o^ 

1 4 -YJ/^fll 

1 5 m&K 

1 6 7 U- AIM y v- ffi (XttTt) 
1 7 71^-A 

1 8 -od'tttep 

1 9 ^yy^WT" 

2 0 -f-X^-V U7 
2 1 

2 2 J?*.&H 

2 3 S i O2 M 

3 1 A4 7W7-7^y\7K 
3 2 X'Jt-£ 
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